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What is claimed is: 

1. A controlled release dosage form (X)mpi1sing azithromycin and a 
pharmabeuticaijy acceptanle carrier which, fbiiowing ingestion by a mamrhal 

5 in need thereof, releases^'thromydn to said mammal's gaistrointestinai 
tract at a rate such that the total amount of azithromycin released thereiri is: 
not more than abomuA mg of azithromycin per kg of mammal weight In the 
first 15 minutes after ingestion, 

not more than aboatw mg of azithromycin per kg of mammal weight in. 
10 the first hour after inoBstion, \ y 

not more than pout 20 nra^sMzithromycin per kg bf.mamrnal weight in 
the first 1^ hours aften ingestion, 

not more than aoout 30 nrig of azithromydn per 1^ of mammal wei 
the first 4 hours after ingestion, and 
l5 not more than about 40 mg of azithromydn per kg of mamrhal weight in .: 
the first 6 hours after ingestion 

2. A controlled release dosage fomi comprising azithromydn and a 
phannaceutlcally acceptable canler which, folibwing ingestion by a mamnial 

20 in need thereof, releases azithromydn to said mammal's gastrointestinal 
tract at a rate such that the total amount of azithromycin released therein is: 
not more than about 200 mg of azithromycin iri the first 15 minutes 
after ingestion, 

not rnore than about 500 mg of azithromydn in the first hour after 
25 ingestion, 

not more than about 1000 mg in the first 2 hours after ingestion, : 
not more than about 1500 mg in the first 4 hours after ingestion, and 
not more than about 2000 mg in the first 6 hours after ingestion. 

30 3. A dosage form as defined in claim 2, wherein said azithromydn is 
embedded in a matrix, which releases said azithromydn by diffusion; 

4. A dosage form as defined in claim 3, wherein said rhatrix reniEOns 
substantially intact during the period of dnjg release. 

35- • ■ •. V ". / ■ . ■ . :c- ■ 

5. . A dosage form as defined in claim 3, wherein said azithromydn is 
embedded in a matrix which releases s£ud azithromydn by eroding. 
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' r/iB. : A as defined in claim 5, wherein said matrix compriises 

: }-7.;V:/'- ■:;:A'clbsage form as defined in claim 5, wherein said matrix comprises 

■V 

; A dosage form as defined in clsUrti 5, wherein said matrix coniprises 

Vr ?• : ' A dosage form as defined in claim 5, wherein $aid matrix comprises 
' V V- • vpolya^ 

;1 0. A dosatge fortn as defined in claim 2, comprising a reservoir pf 
;.:'15' ■ azithromycin ehc^ed in a membrane which limits the release rate of 

^^^^^^^^ : a^^ 

' ; 1 1 . i ' A doisage fbrm as defined in claim 10, in thie form of a tablet coated : 

My ''-S' with al itiembrarie. 

'p--]--y:.'f-20.:;.'T--^ '■ '■. ,V^^-' ■ 

J=^^ V - A dosage form as defined in claim 2, in the form of a multiparticulate 

ill; > ■ ' which lis coaled with a membrane which lirriits 

p ; '-^KyTS' is, A dosage f 

; ^ oDtside surface of said matrix is covered with an impermeable coating and 

: ■ / ; 14/^^^ ;• A defined In claim 13, substantially In the shapia of a 

: icyiiridbr wherein said iriipermeable coating covers one or both pf the 

• ::i . : 5 ; visy A dosage form as defined in claim 13, substantially in the shape of a 

• ^ V- rV > coating covers only the radial surface 

\ S-35'-;vthereofr ■ ■ ■ 
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16! A dosage form as defined in claim 1 3, in the form of a tablet; 
wlierein said uncovisred area is in the fonn of an opening thnaugh said 
impermeable coating. 

5 *17. Adosageform asdefinedinclaim13, intheform of atablet, 
wherein said uncovered area is in the form of a passageway which 
penetrates through the entire device. 

18. A dosage form as defined in claim 13, in the fonrri of a tablet, 

10 wherein said uncovered area is in the form of one or more slits through said 
impermeable coating or In the fomi of one or more strips removed therefrom. 

1 9. A dosage fomi as defined in claim 1 3, substantially in the form of a 
cone, wherein the uncovered area an opening for drug trahspprt at or near 

15 the apex of the cone. 

20. A dosage form as defined in cl^m 1 3, substantially in the shape of a 
hemisphere, wherein the uncovered area is in the fonm of an opening for 

. dnjg transport at or near the center of the flat face of the hemisphere. >; 

20 

21 . A dosage form as defined in daim 1 3, substantially in the shape of a 
half-cylinder, wherein the uncovered area is in the fomi of one or more slits 
at or near the centertine of the flat face of said half-cylinder. 

25 22. A method for administering azithromycin to a human in need of such 
treatment, comprising orally administering said azithromycin to said human 
in a dosage form which effects release of said azithromycin into the Gl tract 
at a rate such that the total amount of azithromycin released therein is; 

less than about 200mg in the first 15 minutes following ingestion, 
30 less than about 500 mg in the first hour following ingestion, 

less than about 1 000 mg in the first 2 hoiirs following Ingestion, 
less than about 1 500 mg in the first 4 hours following ingestion, and 
less than about 2000 mg In the first 6 hours after ingestion. ; 
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23 A process for preparing a multlpanlcutete dc^^^^^ 
' jt«« to dklm 1 or claim 2 comprising ihe steps ol: 

s lb) substanlleLlyiramedlateVlhereartK coating the gramil^d 
aWo^Io with . «»t^n.d m.mbr«,..fc™ina maJ.ri.1 In « 
Imintof about 5 to 30% of th« total welflM oJ «• «'»^.P"*«;,"^ , 
r lllr tu*.r eocting «ne product of «ld ««P (b) wM.j|dd^o™^ 
polymer until th. total amount of poVmer coatlna Is from about 2SH to about 

10 70% of the total weight of th» coated product 

?4 A process as defined In claim 23, comprlelna the addWonal etep of 
^.ilnfl the product of step (c) with a pH-sensltlve polymer WW* 18 soluble 

at a pH > e, but insoluble si a pH < 4. 

25 A orocess as defined In claim 24, wherein the su8teln(ad.r«leaag 
nolymer b ethylcdlulose and the pH-sensltlve polymer Is a copoj^er of 
mraoy^caddandmethylm^^ 

28 A dosage form tororaJadmWstreUoncomprtelngarlthromy^^^ 
phUceuti4acc.ptable carrier, which 
incorporated azithromycin imo a mammaTs ^''^'f^^^ 'flt^^ 
m^^then an addWonal 10%. during the first IB minutes after entering said . 

mammaPs duodenum. . 

# 

A dosage form as defined In claim », wherein said mammal to a ; 



20 



27. 
human. 
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30 



A dosage form as defined in Claim 28, In the fbrm of a tablet 

29 A dosage fbrm as defined In claim 28. comprtelnfl a muWpartlc^ 
haling a diameter between about 0.5 mm and about 3 mm. 
sa A dosage form as defined in cWm 28, comprising a muWpartteul^ 
39 having a diameter between about 0.1 and about 0.8 mm. 
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31. A dosage form as defined in claim 28, coated vvith a membrane 
comprising a polymer wiiich is substantially insoluble and/or impermeable 
to azithromycin at the pH of the stomach, and is soluble and/or piermeable to 
azithromycin at the pH of the small intestine and colon. 

32. A dosage form as defined in claim 31 , wherein said polymer is 
selected from cellulose acetate phthalate, polyvinyiacetate phthalate, 
hydroxypropiyi methylcellulose phthalate. and copolyniers comprising acrylic 
acid arid at least one acrylic acid ester. 
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33. A dosage form as defined in claim 29, wherein said mUltipartlculatiB 
are coated with a membrane comprising a polymer that is substantially 
insoluble and/or impermeable to iazithromycin at the pH of the stomach, and 
is soluble and/or permeable to azithromycin at the pH of the small intestine 
15 and colon. 



34. A dosage form as defined in claim 33. wherein said polymer is 
selected from cellulose acetate phthalate. polyvinyiacetate phthalate, ; : 
hydroxypropyl methylcellulose phthalate, and copolymers comprising acrylic 
20 acid and at least one acrylic add ester. 



35. A dosage form as defined in claim 30, wherein said particles are 
coated with a membrane comprising a polymer that is substantially insoluble 
and/or impemneable to azithromycin at the pH of the stomach, and is soluble 

25 and/or permeable to azithromycin at the pH of the small intestine and colon. 

36. A dosage form as defined in claim 35, wherein said polymer is 
selected from cellulose acetate phthalate. polyvinyiacetate phthalaite. 
hydroxypropyl methylcellulose phthalate. and copolymers cprhprisihg acrylic 

30 acid and at least one acrylic acid ester. 

: 37. A dosage form as defined in claim 28, wherein said tablet optionally 
further comprises one or more osmagents, said tablet being suri'ounded by 
a semiperrrieable membrane that is permeable to water and substantially 
35 inripermeable to said azithromycin and said osmagents. 



iy, 



V/O 95/30422'?. ■ .'^B- • • .• PCT/IB95/00264' 

; : 38. . ; A fpi^ ^ defined in claim 29, said multiparticulate further 

: , ^ comprising one or more asm multiparticulate being surrounded 

: /' by ai semipermeable nriembrane that is permeable to water and substantially 
. Vinnpeitneable to azithrornydn arid o^^ 
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39. ;:Afi6sage form as defined in claim 28, further comprising at least 
one swellable material, sdid tablet being sun-ounded by a semipisrme^ie 
'!merhbrahe that is permeable to water and substantially impermeable to 
azithromycin arid said swellable material. 

40. ( A dosage forrh as defided in claim 29, Ajrther comprising at least 
one swellable material, each of said multiparticulate bjeing surounded by a 
semipiermeable nfiembrane that is permeable to water and substantially 
impiermeabie to azithromycin and said swellable materials. 
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y - - ^ 4^^^^ as defined in claim 28, comprising: 

^ . ; a core comprising azithromycin and at least one osmagent; 

. - ■ a waill surrounding said tablet comprising a semipermeable . 

H f ^ ^^^^^^^A i^^^ piermeable to water and substantially impermeable to 

2 ^ 20 azithromycin and bsmageint; arid 

!^ . \ / a pH-serisitiye triggei* means attached to said semipermeable 

S memibrarie for triggering the bursting of the tablet, said trigger means 

• V f triggering^ ; : - 



'•25^v42.^ ■ A dosage form ais defined in claim 29, said multiparticulate each 
-further • 

each multiparticulaite being suhpunded by 
V £^^^ membrane which is pemieable to water 

and substaiitiaiy iniperm^^ azithromycin and osmagent; arid > i 
30/ a pH-sensitive trigger means attached to said semiperimeable 



:: rheahs triggering at a pH betw^eri.S and 9. 

. ' t :43. . : An aizithrcilTiyd form as defined in claim 41 , wherein s£ud 

;35 core . further GpmprisiBS git^ ^1^ 
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44. An azithromycin dosage form ais defined in claim 42, wlierein said 
multiparticulate further each comprise at least one swelling material. 

45. A dosage form as defined in claim 28, comprising: 

5 a core comprising azithromycin and at least one oshiagent; 

a membrane surrounding said tablet core wherein said membi'ane is 
fabricated from a microporous hydrophobic support material; 

a hydrophobic liquid entrained within said membrane, said hydrophobic 
liquid being substantially impermeable to water and azithromycin, but being 
10 capable of changing to become substantially permeable to water and 
azithromycin. 

46. A dosage fomi as defined in claim 29, comprising: 

a core comprising azithromycin and at least one osmagent; 
15 a membrane surrounding said multiparticulate core wherein said 

membrane is fabricated from a microporous hydrophobic support material; 

a hydrophobic liquid entrained within said membrane, said hydrophobic 
liquid being substantially impermeable to water and azithromycin, but being 
capable of changing to become substantially permeable to water arid 
20 azithriDmycin. 

47. An azithromycin-containing dosage form as defined In claim 28, 
comprising: 

a core comprising azithromydn and at least one swelling material; 
25 a membrane surrounding said tablet core wherein said membraine is 
fabricated from a microporous hydrophobic support material; 

a hydrophobic liquid entrained within said membrane, said hydrophobic 
liquid being substantially impermeable to water and azithromycin, but being 
capable of changing to become substantially permeable to water and 
30 azithromycin. 

48. A dosage form as defined in claim 29, comprising: 

a core comprising azithromycin and at least one swelling material; ■ 
a membrane surrounding said multiparticulate core wherein said 
35 membrane is fabricated from a nriicroporous hydrophobic support niaterial; 
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; |> liquid entrained within said membrane, said hydixjphobic \: 

,^ • being substantially Impeimeable to water and azithromycin, but being 

'^::-':v^^^^.-^ '-^[uY-'c^ of changing to become substantially permeable to water and 
azjthra^ •■ 

i f :■ : ■ - ; 49. An aiithrpmycln-containirig dosage form as defined In clsdm 26, : 

y : at least one swelling material and/or 

> • iai lea^ osmageht; ' 
i : ; 10 > k membrarie surbunding sdd tablet core Wherein said membrane Is 

substa azithromycin and labile to enzymes produced 

I by bacteria which inhabit the colon. 

:56. An azithromydn-containing dosage form as defined in claim 29, 

; ;;.x-::::vV15;''-'?pompri^^ .V/ ■ ■ : ^ y -.V 

S. ; : a and at leaist one swelling material and/br 

•;■,;■■■■■••">•.-■ ''}-;iEft"legust'ori 
J^;^ ; : : a rnernbrane siiitounding said multiparticulate core wherein said . • f 

J; ; ; V ■ ; rnem impermeable to azithromycin and lablfe to 
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:,:,y-''^- An aizuthrpniydn-containihg dosage fonn as defined In claim 49, 
V w comprises a polymer comprising at least one 

;ethylenicaily monomer crosislinked by a substituted or 

25 uhsUbstituted diw^^ 



; V;52. An 

■ yW said ffierinbrkne comprises a polymer comprising at least one 
i: (BthYlenlcsilly unsatu monomer crbsslinked by a substituted or. 
30 : ;tirisubs^ 

; 53/ An airthronriycin-containing dosage form as defined in claim 49, 
r - wherein ^^s^ least one jiolysaocharideL 

•35^ W An dosage form £iS deiRhed in claim 50, 

, ■ ; vyherein. said mertibrane compri at least one polysaccharide. . 
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55 An azlthromycln-contftlnlng dosase form « defined In claim 26, In the 
form of a capsule comprisinQ two Interpenetrating pieces, a flr«t male pleeo 
comprising a waier-sweliable material, which swelte to effect disengagement . 
of a second female piece upon administration to said mammal. 

56 A method of treating a mammal with azithromycin with a reduc'^ 
incidence of gastrointestinal side effects relative to a bolus oral dose, said 
meLd comprletng administering to said mammal an azlthromyclrvcontalnlng 
dosage form as defined m claim 2. 

57. . An azlthromycln-contalnlng dosage ibmn according to claim 1 or dalm 

2 comprising: ,« * i i 

a tablet comprising azithromycin and a ewelHng material, 
a membrane around said tablet, wherein said membrane possesses 
1B pores through which said azithromycin and swelling materlalmay e)«^ or 

Wherein said membrane contains water-soluble poroslgens which leach out of 

said membrane In the aqueous use environment providing pores through 

which said azithromycin end ewelling material may exit 

20 58. An azlthromyclnK^ontalnlng dosage form according to claim 1 or claim 

2 ^^'^P'^^^^^y^p^^yi^te comprteing azithromycin and a swelling material. 

a membrane around each said core multlpartlculale, wherein eaU 
membrane possesses pores through which said azithromycin and swelling 
25 Lterlal may exit, or wherein said membrane contains water-soluble - 
porosigene Which leach out of eald membrane !n the aqueous use 
environment providing pores through which s^d azithromycin and swelling 
material may exit 

30 sg A dosage tOm» as defined in claim 2 in the form of a coaled bHayer 
fcilet. wherein one layer of said tablet comprtees a water-swel^^^ 
composition and the second layer of saW tablet oomprleee a dtepenalbte 
Xmycln composition, eald tablet being coated with « ^vater-permej^^e 
membrane which is substantially Impemieablo to azrthromycln^ and which 

35 contains one or more perforations or passageways ft»r exposing the 
azlthromydn-containlng composition to the uee environment 
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\';\y-^'::y^:66.. A dpsage fb^ as defined in claim 2 in theform of a coated tablet 

'.'^y.- comprisihg a v^^^ salt of azithromydn, said tablet having a watisr- : 

; penneable <»ating which is substantially impermeable to azithromydn and . 
■i'W.'yr substantially nprV-p^prpus, said coating cbhtainirig one or more perforatipns 
. yi - s /or passageways, for ekpoisiiig the interibr of the tablet to a use environment. 

, : ; ' 61 . A dosage fpmri as defined in dam 2 in the form of a coated tablet 

c^ having a porous coating which permitis 

> ■ J transport of both vyater and iazithromydn through said porous coating. 

^■v?:^ . ■■^/'^ . ' (.-. '- ' -"'i ?■) 

; := m^^ wherein each particle comprises azithromydn 

S and has a porous coating which permits transport of both water and 

; 63^^^^^^^^^^,^^ A deifined in ciaim 1, wherein said azithromydn is 

>^ • : embedded in a matrix, which rejeases said azithromydn by diffusion. 

5 6^ in daim 1 , comprising a resen/oirdt 

i^^^^^^^^; . ;2^^ limits the release rate of 

^^^^^^^^^^ :' a^^ 

fj; ^ V ; -65. A d^^ in the form of a multiparticulate 

^ which is coated whh a membrane which limits 

\ U.\'-^-.'66.\:y. A method of treating a mammal with azithromycin with a reduced 
V / : of gastrointestinal side effeds relative to a bolus pral dose, said 

method bomprisirig dosing an azithromycin-containing dosage form as 
^^30. ; defin^ in daim 1 . > 

. :. 67. 'A methbd bf treiatinig a mammal with azithromydn with a reduced 
■ Y'yJ^rl'^^- Incidence of gaistro^^^^ effeds rejative to a bolus oral dose, said : 

; : ^method (» dosing an azithromydnTContairiing dosage fbrni'as 

'-■"vKK '\-v35 v;d^riedln cls^^^ ■ 
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68. A dosage form as defined In claim 1 1n the forin of a coated bi-layer 
tablet, wherein one layer of said tablet comprises a water-swellable 
composition and the second layer of said tablet comprises a dispensible 
azithromycin composition, said tablet being coated with a water-permeable 

5 "membrane which is substantially Impermeable to azithromycin, and which 
contains one or more perforations for exposing the azithromycin-containlrig 
composition to the use environment. 

69. A dosage form as defined in claim 1 in the form of a coated tablet 

10 comprising a water-soluble salt of azithromydn, said tabl^ having a water- 
permeable coating which is substantially impermeable to azithroniycln and 
substantially non-porbus. said coating containing one or more perforations 
or passageways, for exposing the Interior of the tablet to a use envlronnieni 

15 70. A dosage fomn as defined in claim 1 in the fomn of a coated tablet 
comprising azithromycin, said tablet having a porous coating which peninits 
transport of both water and azithromycin through said porous coating. 

71. A dosage form as defined in claim 1 in the form of a icokted 
20 multiparticulate formulation wherein each particle comprises azithroniycln 
and has a porous coating which permits transport of bbth water and 
aizithromycin through isaid porous coating. 



